An amino acid region at the N-terminus of rat hepatoma alpha1-->2 fucosyltransferase modulates enzyme activity and interaction with lipids: strong preference for glycosphingolipids containing terminal Galbeta1-->3GalNAc-structures.
A GDP-fucose:GM1 alpha1-->2 fucosyltransferase (FucT) is induced during early stages of chemical hepatocarcinogenesis in parenchymal cells of Fischer 344 rats fed a diet supplemented with 0.03% N-2-acetylaminofluorene (AAF). This enzyme is undetectable in normal rat liver tissues but is highly expressed in many rat hepatoma cell lines, including rat hepatoma H35 cells. Enzymatic properties and acceptor specificity of native rat hepatoma H35 cell alpha1-->2FucT, expressed recombinant full-length H35 cell alpha1-->2FucT, and a truncated form missing the first 27 amino acid residues from the N-terminus, comprising the cytoplasmic and transmembrane domains of the enzyme, were studied. The results indicate that the recombinant full-length enzyme has a specific activity over 80-fold higher than the truncated enzyme. Both the native and recombinant full-length enzymes display significant activity in the absence of detergent or phospholipid and optimal activity in the presence of Triton CF-54 detergent. The truncated enzyme is optimally activated by CHAPSO, showing little activity in its absence. These findings are in agreement with previous studies demonstrating a requirement of a lipidic environment for optimal activity with this enzyme and suggest that the N-terminal transmembrane domain is important either in the maintenance of an active conformation or in allowing efficient interaction with acceptor glycolipids. Both the full-length and truncated enzymes transfer fucose not only to GM1 and asialo-GM1 (Gg4) but also to galactosyl globoside (Gb5) as well. Weak or undetectable transfer to lacto- and neolacto-series acceptors was observed, demonstrating a strong preference for terminal Galbeta1-->3GalNAc- structures. The structures of two reaction products generated by expressed recombinant full-length alpha1-->2FucT, which are known to be important tumor-associated antigens (fucosyl-GM1 and fucosyl-Gb5), were unambiguously confirmed by 1H-NMR spectral analysis.